The purpose of this study was to evaluate auditory sensory and discrimination responses in children with semi-lobar holprosencephaly (HPE). Event-related potential (ERP) signals were recorded to tone pair stimuli at 62 electrode sites from the scalp using an oddball paradigm (a two-block design, inter-stimulus intervalZ70 or 300 ms; frequency of tone pairZ100 vs. 100 Hz for the frequent and 100 vs. 300 Hz for the infrequent). Latencies and amplitudes of P 150 , N 250 , and mismatch negativity (MMN)-like components were compared between children with HPE and controls. Our results revealed less organized ERP waveforms to both stimuli in children with HPE, with diminished P 150 and N 250 components across brain area. Robust and delayed MMN-like responses were elicited from the children with HPE, with decreased MMN amplitudes in the central, parietal, occipital, and posterior temporal areas. Our results suggest that while brain sensory responses to auditory tones may be impaired in children with semi-lobar HPE, subcomponents of auditory discrimination processes remain functional. q
Introduction
Holoprosencephaly (HPE) is a neural tube defect that results in a developmental anomaly of the embryonic forebrain [1] . It presents as a continuum of malformations of incomplete cleavage of the forebrain into distinct cerebral hemispheres, and is traditionally classified into three types: alobar (the most severe form), semi-lobar, and lobar (the mildest form). Language development in children with HPE tends to be severely limited. It is particularly difficult to accurately assess levels of cognitive functioning using standardized behavioral and language assessments.
In the auditory pathway, sounds are perceived by auditory receptors (hair cells) and transmitted to cochlear nuclei and then to the inferior colliculus from where neurons project to the primary auditory cortex via the laminated medial geniculate nucleus or project to the higher order auditory cortex (Wernicke's area) via the non-laminated portions of the medial geniculate nucleus [2] . In adults, early auditory responses, such as P 1 and N 1 components, are thought to be exogenous and associated with neural activity involved in the lateral lemniscus nuclei, the inferior colliculus and the thalamic nuclei, whereas activations underlying adult P 2 component may involve nonspecific projections to auditory cortex. Dipole sources localized in the temporal lobe are thought to be generators of the P 1 and N 1 waves [3, 4] .
One useful method of assessing auditory discrimination abilities is to induce a mismatch negativity (MMN 
